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(54) Method of bending and cutting a metal strip 

(57) A method ofbending and cutting a metal strip 
(1) into a desired configuration, comprising feeding a 
metal strip from a strip roll unit, guiding the metal strip 
from the strip roll unit through a bridge notch forming 
position and then through a bending nozzle (4a) of a 
bending unit (4) and then to a cutting position, forming 
bridge notches (1a) in the metal strip with a jig (21) at 
the bridge notch forming position, bending the metal 
strip against the bending nozzle, thereafter cutting the 



bent metal strip with a cutting unit at the cutting position, 
the cutting unit and the jig being separate from each oth- 
er, each of the bridge forming notches extending from 
an edge of the metal strip and having a configuration, 
the bridge forming notches being separated from each 
other in succession by an interval, exchanging the jig for 
a different jig to change the interval or the configuration 
of the bridge forming notches upon forming the bridge 
forming notches with the different jig. 
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Description 

Technical Field 

[0001] The present invention relates, in general, to a 
device for forming a cutting blade for prints and, more 
particularly, to a device capable of forming such a cutting 
blade by appropriately bending and cutting a metal strip 
into desired blades through integrated work regardless 
of a difference in the size of metal strips. 

Background Art 

[0002] In order to produce various flat prints or printed 
packing materials, such as paper boxes or thermoplas- 
tic films, it is necessary for flat prints or films to be cut 
along a designed cutting line, and for box-shaped pack- 
ing materials to be cut along a designed cutting line of 
a printed paper board prior to forming the board into a 
box. 

[0003] Such a cutting process for producing flat prints, 
paper boxes, or thermoplastic films has to be performed 
using a single-edged cutting blade which extends along 
a desired cutting line. Such a cutting blade is set on a 
flat wood block in a way such that the blade has a uni- 
form height. In such a case, the sharpened surface of 
the single edge of the blade faces outward. The wood 
block, with the cutting blade, is installed on a press, 
which is used for cutting such flat prints or packing ma- 
terials. 

[0004] Typical cutting blades are produced by cutting 
a thin special steel strip into pieces. Such a steel strip 
has a band-shaped configuration and is sharpened at 
one edge prior to being subjected to the bending and 
cutting processes. Such a metal strip has to be bent and 
cut into cutting blades which individually form a de- 
signed cutting line along which flat prints or packing ma- 
terials are cut by the cutting blade. After the metal strip 
is bent and cut into cutting blades, one or more cutting 
blades are set on a wood block. Therefore, it is primarily 
necessary to precisely bend and cut the metal strip into 
cutting blades. In addition, the metal strip is also proc- 
essed through a plurality of sub-processes as follows. 
[0005] For example, the metal strip has to be regularly 
notched at the lower edge opposite to the sharpened 
edge, thus forming bridge notches at the lower edge. 
Such bridge notches are for firmly holding the position 
of a cutting blade when the blade is set on a wood block. 
That is, the bridge notches almost completely prevent 
the set position of the cutting blade on the wood block 
from being unexpectedly deformed due to external im- 
pact. Sometimes, it is necessary to form a plurality of V- 
notches along the sharpened edge of the metal strip, 
thus form a cutting blade which is preferably used for 
forming perforated lines on prints, such as stamps. 
Sometimes, the metal strip may be bent at right angles. 
In such a case, a bending slot has to be transversely 
formed on a side surface of the metal strip priorto bend- 



ing the metal strip at right angles. When the metal strip 
has to be precisely bent, it is preferable to bend the met- 
al strip manually rather than mechanically and this forc- 
es the metal strip to be subjected to a marking process 
s of forming bending points on the metal strip priorto man- 
ually bending the metal strip. 

[0006] Of course, the above-mentioned sub-process- 
es of forming bridge notches, V-notches, bending slots 
and bending points are well known to those skilled in the 
10 art. However, in known blade forming devices, such 
processes are not performed through integrated work, 
but are separately and selectively performed, so that the 
known devices fail to achieve desired precision and re- 
duce productivity, and increase the production cost of 
15 the cutting blades. 

[0007] In the known devices, the process of cutting 
the metal strip into desired cutting blades is separately 
performed from the above sub-processes, thus more re- 
ducing productivity and increasing the production cost 
20 of the cutting blades. 

[0008] In an effort to overcome such problems, a long 
metal strip, with a sharpened edge, may be wound 
around a feeding roll so as to be forcibly and continu- 
ously fed from the roll to a bending nozzle. At a position 
25 around the bending nozzle, the metal strip comes into 
contact with a plurality of bending pins which are used 
for bending the metal strip into a desired configuration. 
[0009] As well known to those skilled in the art, such 
a bending process, using a bending pin, is numerically 
30 controlled by a computer. That is, a plurality of bending 
pins are positioned around the bending nozzle and are 
precisely rotated in opposite directions in response to 
control signals output from the computer, thus bending 
the metal strip coming out from the bending nozzle. 
35 Such a bending process may be referred to, for exam- 
ple, in Japanese Patent Laid-open Publication No. He- 
isei. 8-99,123. 

[001 0] In the typical blade forming devices, the metal 
strip may be cut into a plurality of pieces, having de- 

40 signed lengths, before the metal strip reaches the bend- 
ing nozzle. In a brief description, the metal strip may be 
cut into pieces before a bending process. Alternatively, 
the metal strip may be cut into pieces after a bending 
process as disclosed in Japanese Patent Laid-open 

45 Publication No. Heisei. 8-243,834. In this Japanese Pat- 
ent, the metal strip, coming out from the bending nozzle, 
is repeatedly bent in opposite directions until the metal 
strip is cut due to fatigue fracture. 
[001 1 ] However, the typical blade forming devices are 

so problematic in that they fail to produce high quality cut- 
ting blades and cannot produce the cutting blades 
through integrated work. 

[0012] That is, the configuration of the bridge cutting 
jig, installed in the typical devices, is fixed, so that it is 
55 almost impossible to change the intervals or configura- 
tion of the bridge notches of the metal strip. In addition, 
the typical devices have to separately perform a machin- 
ing process of forming such bridge notches on the metal 
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strip, so that the devices reduce productivity and in- 
crease the production cost of the cutting blades. 
[0013] Another problem of the typical blade forming 
devices is caused by the bending pins used for bending 
the metal strip into a desired configuration. That is, the 
bending pins have to be held by a complex holding 
means, thus complicating the construction of the cutting 
blade forming device. In addition, it is almost impossible 
to precisely adjust the bending angle of the bending pins 
without causing error 

[001 4] When the metal strip is subjected to a bending 
process after a cutting process, the cutting blades have 
a cumulative error during the bending process, so that 
the cutting blades have a low precision. 
[0015] In addition, when at least one of the bending 
pins is f nationally abraded, it is almost impossible to pre- 
cisely center the bending pins. In such a case, the bend- 
ing pins have to be repositioned one by one and this 
reduces work efficiency while bending the metal strip. 
[001 6] During a bending process using the typical de- 
vice, the sharpened edge of the metal strip comes into 
contact with the bending pins, so that the sharpened 
edge may be damaged. 

[0017] The most important problem, experienced in 
the typical blade forming devices, is caused during a cut- 
ting process. That is, since the metal strip from a bend- 
ing process is cut into pieces by repeatedly bending the 
metal strip in opposite directions until the metal strip is 
cut due to fatigue fracture, the edge, along which the 
metal strip is cut, is not smooth, but is exceedingly rough 
with burrs, thus spoiling the appearance of the cutting 
blades. In order to remove such burrs from the cutting 
blades, the blades have to be subjected to an additional 
grinding process. In addition, after the metal strip is cut 
into pieces, it is necessary to finally machine the pieces 
so as to produce resulting blades and this forces the 
metal strip to be cut into pieces with machining allow- 
ance. Due to such machining allowance, it is almost im- 
possible to produce high precision blades. 
[001 8] Therefore, it is preferable to perform the proc- 
esses of forming the bridge notches on a metal strip, 
bending the metal strip into a designed configuration 
and cutting the metal strip into cutting blades through 
integrated work while precisely adjusting the bending 
angle of the bending pins and finely cutting the metal 
strip into cutting blades. In such a case, the cutting 
blades from the cutting process may be free from any 
additional machining process. 

[0019] In addition, it is necessary for the blade forming 
devices to be flexibly used for processing metal strips 
having different sizes. The blade forming devices also 
have to be designed for effectively bending the metal 
strips into different configurations when necessary. 

Disclosure of the Invention 

[0020] Accordingly, the present invention has been 
made keeping in mind the above problems occurring in 



the prior art, and an object of the present invention is to 
provide a device for forming a cutting blade for prints, 
which is provided with changeable jigs, thus being ca- 
pable of forming bridge notches having different inter- 
5 vals an configurations, and which forms cutting blades 
by appropriately bending and cutting a metal strip into 
desired blades through integrated work regardless of a 
difference in the size of metal strips. 
[0021] Another object of the present invention is to 
10 provide a device for forming a cutting blade for prints, 
which has one or a plurality of vertically movable bend- 
ing pins and one swing cutter, the bending pin being ca- 
pable of quickly bending a metal strip into a desired con- 
figuration and the swing cutter finely and precisely cut- 
's ting the metal strip into cutting blades. 

[0022] A further object of the present invention is to 
provide a device for forming a cutting blade for prints, 
which quickly produces high precision cutting blades, 
thus improving productivity and reducing the cost of the 

20 cutting blades. 

[0023] In order to accomplish the above object, the 
present invention provides a device for forming a cutting 
blade for prints, comprising: a strip roll unit having a suf- 
ficient amount of metal strip and being rotatable in a di- 

25 rection by intermittent drive means, thus supplying the 
metal strip at a constant rate; guide rollers horizontally 
and vertically guiding and unbending the metal strip 
from the strip roll unit; two guide blocks provided in front 
of the roll unit and adapted for guiding the metal strip 

30 from the roll unit; a bridge cutting mold detachably and 
selectively installed at one side of the two guide blocks 
and used for forming bridge notches on the metal strip, 
the bridge cutting mold comprising: a housing having 
both a strip passing hole and a jig guide slot, the strip 

35 passing hole perpendicularly meeting the jig guide slot; 
and a spring-biased jig movably positioned in the jig 
guide slot, thus selectively and quickly movable in the 
jig guide slot so as to form the bridge notches on the 
metal strip passing through the strip passing hole; a 

40 guide bending block provided in front of the bridge cut- 
ting mold and having a bending nozzle used for distrib- 
uting the metal strip from the bridge cutting mold; a guide 
bending pin vertically positioned in front of the bending 
nozzle, the bending pin being vertically and controllabfy 

45 movable and rotatable in opposite directions, thus bend- 
ing the metal strip from the bending nozzle into a desired 
pattern; a carrier movably held by two vertical guide rails 
standing in front of the bending pin, the carrier being 
movable downward under the guide of the two guide 

so rails by a first cylinder actuator in response to a bending 
process ending signal; a strip holder mounted to a bot- 
tom center of the carrier and adapted for vertically hold- 
ing the metal strip from the bending pin; a swing cutter 
hinged to the carrier and positioned in front of the strip 

55 holder, the swing cutter being selectively rotated by a 
second cylinder actuator in accordance with a detected 
angle of the metal strip, thus being positioned at a cut- 
ting process waiting position; a table provided with a slot 
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for selectively holding a lower end of the strip holder with 
the carrier fully descending, the table also having a hor- 
izontal guide groove in front of the slot; and a movable 
piece slidably set in the horizontal guide groove of the 
table and having a locking slot at a top surface, the mov- 
able piece being quickly movable in opposite directions 
in the guide groove with a lower end of the cutter being 
held by the locking slot of the movable piece, thus quick- 
ly cutting the metal strip into cutting blades. 

Brief Description of the Drawings 

[0024] The above and other objects, features and oth- 
er advantages of the present invention will be more 
clearly understood from the following detailed descrip- 
tion taken in conjunction with the accompanying draw- 
ings, in which: 

Fig. 1 is a perspective view of a blade forming de- 
vice in accordance with the preferred embodiment 
of the present invention; 

Fig. 2 is a longitudinal sectioned view showing the 
construction of the device of Fig. 1 ; 
Fig. 3 is a perspective view showing a metal strip 
roll unit with a plurality of guide rollers being ar- 
ranged at the front of the roll unit in accordance with 
the present invention; 

Fig. 4 is a perspective view showing a bridge cutting 
mold and a bridge cutting jig used in the device of 
this invention; 

Figs. 5A and 5B are views of typical bridge cutting 
jigs; 

Figs. 6 A and 6B are views showing the operation 
and configuration of the bridge cutting jig used in 
the device of this invention; 
Figs. 7A to 70 are views showing the examples of 
bridge notches formed on the sharpened edge of a 
metal strip by the bridge cutting jig of this invention; 
Fig. 8 is a perspective view showing a grinding 
wheel used for transversely forming a bending slot 
on a side surface of the metal strip in accordance 
with an embodiment of this invention; 
Fig. 9 is a perspective view showing a bite used for 
transversely forming a bending slot on a side sur- 
face of the metal strip in accordance with another 
embodiment of this invention; 
Fig. 10 is a plan view of a metal strip which is bent 
along a bending slot at right angles in accordance 
with this invention; 

Fig. 11 is a perspective view of a metal strip having 
a V- notch at the sharpened edge in accordance with 
the invention; 

Figs. 12A to 12C are perspective views individually 
showing the lower edge of a metal strip, which is 
gradually deformed due to at least one marking slot 
typically formed on the lower edge of the metal strip 
in order to form a bending point on the metal strip 
prior to manually bending the metal strip; 



Fig. 13 is a perspective view showing the operation 
of two marking jigs used for forming a plurality of 
bending points on both side surfaces of a metal strip 
in accordance with the present invention; 
5 Fig. 1 4 is a perspective view showing the operation 
of a movable bending pin used for bending the met- 
al strip into a desired configuration in accordance 
with the invention; 

Fig. 15 is a view showing the cross-section of the 

10 bending pin of Fig. 14; 

Fig. 1 6 is a perspective view of a first gear used for 
holding and operating the bending pin of Fig. 14; 
Fig. 1 7 is a perspective view showing the arrange- 
ment of first and second gears for the bending pin 

'5 of this invention; 

Fig. 18 shows an exploded perspective view show- 
ing top and bottom plates which are oppositely ar- 
ranged on the device of this invention with a bend- 
ing block being vertically positioned between the 

20 two plates; 

Fig. 19 is a side view showing the front portion of 
the device with the bending block of Fig. 1 8; 
Fig. 20 is a front view showing the front portion of 
the device provided with both a strip holder and a 

25 swing cutter in accordance with the invention; 

Fig. 21 is a view showing the operation of both the 
strip holder and the swing cutter of Fig. 20; 
Fig. 22 is a view showing the front portion of a table 
provided with both the strip holder and the swing 

30 cutter of Fig. 20; 

Fig. 23 is a perspective view of the strip holder of 
this invention; 

Fig. 24 is a cross-sectioned view of the strip holder 
taken along the line A-A of Fig. 23; 
35 Rg. 25 is a perspective view of the swing cutter of 
this invention; 

Fig. 26 is a front view of the swing cutter of Fig. 25; 
Figs. 27A and 27b are views showing the operation 
of the swing cutter of this invention; and 
40 Rg. 28 is a perspective view of a wood block pro- 
vided with a cutting blade produced by the device 
of this invention. 

Best Mode for Carrying Out the Invention 

45 

[0025] Fig. 1 is a perspective view of the blade forming 
device in accordance with the preferred embodiment of 
the present invention. Fig. 2 is a sectional view showing 
the construction of the device of Fig. 1 . 

50 [0026] In accordance with the present invention, a 
metal strip 1 , which is the material of cutting blades and 
is previously sharpened at one edge, is installed on the 
device 100 and is continuously fed to bending and cut- 
ting units of the device as follows. 

55 [0027] That is, a table 10 forms the base surface of 
the device 1 00 and is provided with a strip roll unit at an 
appropriate position. As shown in Fig. 3, the above roll 
unit comprises at least two rolls 50, which are positioned 
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aside each other and individually have a sufficient 
amount of metal strip 1 . The above rolls 50 are operated 
by an intermittent drive means, such as a stepping motor 
51 , thus being rotatable in a direction and feeding the 
metal strip 1 to a bridge cutting position at a constant 
rate. 

[0028] The above rolls 50 are designed for being ro- 
tatable in opposite directions, so that either of the rolls 
50 smoothly feeds the metal strip 1 to the bridge cutting 
position even when the metal strip 1 is wound around 
the rolls 50 in opposite directions. Since the strip roll unit 
of the device 100 comprises two or more rolls 50, it is 
possible to increase the amount of metal strip 1 installed 
on the device 1 00 and allow differently sized metal strips 
1 to be installed on the device 100 at the same time 
when necessary. 

[0029] In order to guide the metal strip 1 from either 
of the rolls 50 to the bridge cutting position, two guide 
blocks 2 are provided in front of the rolls 50 with a plu- 
rality of guide rollers 52 being arranged between the two 
blocks 2. Due to the guide rollers 52, it is possible to 
feed the metal strip 1 from either roll 50 to the mold 20 
at a predetermined feeding rate. 
[0030] During the operation of the device 1 00, a pre- 
determined length of the metal strip 1 moves forward by 
the rotating force of the stepping motor 51 under the 
guide of the guide blocks 2. When the strip 1 reaches 
the bridge cutting position, a predetermined number of 
bridge notches 1a are formed on the lower edge of the 
strip 1 . In order to form such bridge notches 1 a, a bridge 
cutting mold 20 has to be installed on the device 1 00. In 
order to install the mold 20 on the device 1 00, one of the 
two guide blocks 2 is movable in order to form an open- 
ing for instaliing the bridge cutting mold 20 on the device 
100. Alternately, the top of an external casing, covering 
the guide blocks 2, may be opened prior to installing the 
bridge cutting mold 20 onto the device 1 00 from the top 
of the device 100. 

[0031 ] Of course, it should be understood that the de- 
vice 1 00 may be provided with two or more openings for 
bridge cutting molds. In such a case, the openings for 
the bridge cutting molds are positioned proximate to 
each other and seat two or more bridge cutting molds, 
having different functions, on the device 1 00 at the same 
time. 

[0032] The casing for the guide blocks 2 comprises 
two plates: top and bottom plates 3, which are oppositely 
arranged on the device 1 00 with a bending block 4 being 
vertically positioned between the two plates 3 as shown 
in Figs. 1 8 and 1 9. Each of the two plates 3 has a lon- 
gitudinal fitting channel 3a at the inside surface, thus 
allowing the top and bottom sides of the bending block 
4 to be held by the channels 3a of the two plates 3. The 
above casing, comprising the two plates 3 and the bend- 
ing block 4, is arranged on the device 1 00 in a way such 
that the bending block 4 is horizontally aligned with the 
strip outlet of the two guide blocks 2. 
[0033] The above bending block 4 has a bending noz- 



zle 4a at the front end, so that the metal strip 1 from the 
bridge cutting mold 20 is inserted into the bending noz- 
zle 4a. In the present invention, the bending block 4 may 
be changed with another block 4 in accordance with the 

5 size and configuration of the metal strip 1 . That is, in the 
device 100 of this invention, the bending block 4 is 
changeable, so that it is possible to change the type of 
the bending nozzle 4a in accordance with the size and 
configuration of the metal strip 1 . Such a changeable 

10 bending block 4 is also held by specified plates 3, so 
that it is necessary for the plates 3 to be changed along 
with the bending block 4. 

[0034] During the operation of the device 100, the 
metal strip 1 is continuously distributed from the bending 

15 nozzle 4a of the block 4 under the control of a numerical 
control program prior to being bent. One or a plurality of 
guide bending pins 31 are movably positioned at a side 
of the front end of the bending block 4 in a way such that 
the pin 31 is vertically movable. The above pin 31 is held 

20 by two gears at the top and bottom ends and is rotatable 
in opposite directions by a reversible stepping motor 30. 
[0035] In such a case, two removable compression 
rollers 60 and 60a are provided at appropriate positions 
relative to the guide blocks 2. In the present invention, 

25 it is preferable to position the two rollers 60 and 50a at 
the inlet and outlet of the guide blocks 2, respectively. 
The two rollers 60 and 60a press the leading portion of 
the metal strip 1 at an appropriate pressure, thus allow- 
ing the metal strip 1 from the guide blocks 2 to move 

30 while maintaining a height. 

[0036] Two guide rails 11, each having a predeter- 
mined length, vertically and oppositely stand at a posi- 
tion outside the bending nozzle 4a. A first cylinder actu- 
ator 41 is vertically positioned between the two guide 

35 rails 11 . The first cylinder actuator 41 is operable in ac- 
cordance with a bending process ending signal. The pis- 
ton of the above actuator 41 is coupled to a movable 
carrier 40, so that the carrier 40 is vertically slidable un- 
der the guide of the two guide rails 11 . 

40 [0037] A strip holder 42 is screwed to the bottom cent- 
er of the above carrier 40, so that the holder 42 is 
changeable with another one. The above strip holder 42 
is vertically slitted upwardly from the lower end, thus 
having a vertical slit which has width and depth similar 

45 to thickness and width of the metal strip 1 . A swing cutter 
43 is hinged to the carrier 40 and is positioned at the 
front of the above strip holder 42 with a fine gap being 
formed between the cutter 43 and the holder 42. The 
above swing cutter 43 is operated by a second cylinder 

50 actuator 44 which is horizontally positioned at a side of 
the carrier 40. The above actuator 44 operates the swing 
cutter 43 in accordance with a detected angle of the met- 
al strip 1 or a preset program. When the carrier 40 de- 
scends under the guide of the rails 11, the strip holder 

55 42 primarily holds the metal strip 1 . In such a case, the 
position of the strip holder 42 is fixed so as to almost 
completely prevent the metal strip 1 from being moved 
during a cutting process. In order to fix the strip holder 
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42, a slot 45 is formed at the front end of the table 10. 
A horizontal guide groove 46 is formed at the front of the 
slot 45. Slidably set in the above guide groove 46 is a 
movable piece 48 which has a locking slot 47 at the top 
surface. The movable piece 48 holds the lower end of 
the swing cutter 43 at the locking slot 47. The above 
movable piece 48 is coupled to a cylinder actuator inside 
the table 10 through a link motion, so that the piece 48 
is movable to the left or right inside the guide groove 46. 
The swing cutter 43 is thus quickly rotated in opposite 
directions by the second actuator 44 and finely cuts the 
metal strip 1 into cutting blades. 
[0038] Fig. 3 is a perspective view showing a metal 
strip roll unit with a plurality of guide rollers 52 being ar- 
ranged at the front of the roll unit in accordance with the 
present invention. 

[0039] As shown in Fig. 3, the guide rollers 52 consist 
of a plurality of horizontal guide rollers 52a and a plural- 
ity of vertical guide rollers 52b. The guide rollers 52 
guide the metal strip 1 from the strip roll unit 50 to the 
gap between the two guide blocks 2. The roller 52c lo- 
cated between horizontal guide rollers 52a unbends the 
metal strip 1 from the strip roll unit 50 by moving right 
and left. The roller 52d above the vertical guide rollers 
52b unbends the metal strip 1 from the strip roll unit 50 
by moving up and down. 

[0040] Fig. 4 is a perspective view showing the con- 
struction of a bridge cutting mold which is changeably 
set in the opening between the two guide blocks 2. Figs. 
5A and 5B are sectional views of typical bridge cutting 
jigs, while Figs. 6A and 6B are sectional views showing 
the configuration and operation of the bridge cutting jigs 
in accordance with the present invention. 
[0041] As shown in the drawings, the bridge cutting 
jig 21 of this invention is spring-biased and primarily in- 
serted into the guide slot 20a of the bridge cutting mold 

20 with both sides of the both sides of the front edge 
21a of the jig 21 being held by the slot 20a, so that the 
jig 21 is almost completely prevented from being unex- 
pectedly moved inside the mold 20. Thereafter, the jig 

21 is quickly and fully inserted into the mold 20. In such 
a case, the jig 21 smoothly slides while being separated 
from the side wall of the guide slot 20a, thus being al- 
most completely free from friction at abrasion. Therefore, 
the jig 21 of this invention is effectively used for a lengthy 
period of time. 

[0042] However, the typical bridge cutting jig has the 
following problem. When the typical jig is primarily in- 
serted into the bridge cutting mold, neither side or only 
one side of the jig is inserted into the guide slot 20a of 
the mold 20, so that the jig has to be brought into fric- 
tional contact with the side wall of the slot 20a when the 
jig is quickly and fully inserted into the mold 20. There- 
fore, the jig is exceedingly abraded or unexpectedly bro- 
ken due to the frictional contact, so that it is impossible 
to use the jig for a lengthy period of time. 
[0043] The bridge cutting mold 20 of this invention is 
changeably installed on the device, so that the bridge 



cutting mold 20 may be freely changed with another one 
in order to change the mold jig 21 with another jig capa- 
ble of forming the bridge notches 1 a having a desired 
width. When repeatedly notching the metal strip 1 using 
5 a small-sized jig 21 while precisely and finely moving 
the metal strip 1 through the bridge cutting mold 20, it 
is possible to form the bridge notches 1 a, having an en- 
larged width, on the metal strip 1 . 
[0044] Figs. 7A to 7C are views showing the configu- 
re ration of strips 1 , with different bridge notches 1b being 
formed along the sharpened edge of the strip 1 by dif- 
ferent jigs of this invention through a punching process. 
In accordance with such a punching process using the 
jigs 21 , a plurality of bridge notches 1 b, having a prede- 
15 termined width, are formed along the sharpened edge 
of the strip 1 . 

[0045] For example, such a strip 1 , with the bridge 
notches 1b, is preferably used for forming a perforated 
line on a printed material, such as tickets or receipts. Of 
course, it is possible to adjust the gap between the per- 
forations of the perforated line by controlling the punch- 
ing interval of the jig during a punch in g'process for the 
bridge notches 1b. 

[0046] The device 1 00 of this invention is also provid- 
ed with a unit for transversely forming a vertical bending 
slot on a side surface of the metal strip. In accordance 
with the preferred embodiments of this invention, such 
a bending slot 1d may be formed on a side surface of 
the metal strip 1 using a grinding wheel of Fig. 8 or a 
bite of Fig. 9. The construction and operation of the 
grinding wheel and the bite will be described hereinbe- 
iow. 

[0047] Ftg. 1 0 is a plan view of a metal strip 1 which 
is bent at. right angles along a vertical bending slot 1d. 
Fig. 1 1 is a perspective view of a metal strip 1 having a 
plurality of regularly-spaced V-notches 1c on the sharp- 
ened edge, with one of the V-notches being shown in 
the drawing. 

[0048] As shown in Fig. 1 1 , a plurality of V-notches 1 c 
may be regularly formed on the sharpened edge of the 
metal strip 1. A cutting blade, with such V-notches 1c, 
is preferably used for forming perforated lines on prints 
so as to form perforated paper or stamps with perfora- 
tions being spaced at regular intervals of the V-notches 
1c. When it is necessary for the metal strip 1 with the V- 
notches 1c to be bent at an acute or obtuse angle, a 
bending slot 1d is instantaneously and transversely 
formed on a side surface of the metal strip 1 prior to 
precisely bending the strip 1 , 

[0049] In order to form such a bending slot 1 d on the 
metal strip 1 , the metal strip 1 is held by the guide blocks 
2 in such a manner that the strip 1 is partially exposed 
outside the guide blocks 2 with a motor-operated up/ 
down cylinder actuator 70 being positioned above a de- 
sired portion of the strip 1 as shown in Fig. 8. A stepping 
motor 71 is mounted to the piston shaft of the above 
cylinder actuator 70 and is selectively activated in ac- 
cordance with an up/down motion of the piston shaft of 
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the above cylinder actuator 70. A grinding wheel 72 is 
fixedly fitted over the drive shaft of the stepping motor 
71 and is used for transversely forming such a bending 
slot 1 d on a side surface of the strip 1 . The above grind- 
ing wheel 72 is also used for forming the V-notches 1c 
on the sharpened edge of the metal strip 1 . 
[0050] The above up/down cylinder actuator 70 is 
held by a support column 73 which integrally extends 
from the table 1 0 so as to be positioned just above the 
guide blocks 2. The cylinder 70 is controlled by a control 
program. 

[0051] The above stepping motor 71 is mounted to the 
piston shaft of the Cylinder 70 at right angles, so that 
the motor-operated grinding wheel 72 selectively forms 
the V-notches 1 c on the sharpened edge or the bending 
slot 1d on the side surface of the metal strip 1 . 
[0052] Of course, such V-notches 1c may be formed 
by a mold (not shown), having the same configuration 
as that of the V-notch 1c, in place of the grinding wheel 
72. In such a case, the bending slot 1d may be formed 
by a separate cutting means. 

[0053] In accordance with anotherembodimentof this 
invention, a bite 74 is axially mounted to the up/down 
cylinder actuator 70 in place of the grinding wheel 72 as 
shown in Fig. 9. The above bite 74 transversely forms 
a bending slot 1 d on a side surface of the metal strip 1 
in accordance with an up/down motion of the cylinder 
actuator 70. 

[0054] Figs. 1 2A to 12C show the lower edge of a met- 
al strip which is gradually deformed due to marking slots 
formed on the lower edge of the metal strip in order to 
form a bending point on the strip in the prior art. Fig. 13 
shows the operation of two marking jigs used for forming 
a plurality of bending points on both side surfaces of a 
metal strip in accordance with the present invention. 
[0055] As well known to those skilled in the art, a 
marking process is for forming a bending point on a met- 
al strip 1 prior to a manual bending process. That is, 
when it is necessary to precisely bend a metal strip 1 
into a desired configuration, the bending process is not 
performed by a bending machine, but is preferably per- 
formed manually. In order to manually bend the metal 
strip 1 , at least one bending point has to be formed on 
the strip 1 prior to performing a bending process. In the 
prior art, a marking slot is formed on the lower edge of 
the metal strip 1 by a jig as shown in Fig. 12A, thus form- 
ing a bending point on the strip 1. However, in the prior 
art, a plurality of marking slots may be sometimes con- 
centrated on the lower edge of the metal strip 1 as 
shown in Figs. 12B and 12C and this allows the lower 
edge of the metal strip 1 to be exceedingly deformed or 
distorted. However, such a problem is almost complete- 
ly overcome by the device of this invention which forms 
two bending points on each side surface of the metal 
strip 1 by the marking jigs of Fig. 13. As shown in Fig. 
13, two removable marking jigs 80 and 80a, individually 
operated in conjunction with a cylinder actuator, are po- 
sitioned at both sides of the metal strip 1 so as to be 



directed toward the strip 1 . The two numerically control- 
led jigs 80 and 80a are selectively biased toward the 
metal strip 1 by biasing pins. The biasing pins are indi- 
vidually operated in conjunction with a cylinder actuator, 
5 so that the biasing pins quickly push the jigs 80 and 80a 
onto both sides of the strip 1 . Each of the two marking 
jigs 80 and 80a thus forms two bending points on each 
side surface of the metal strip 1 without deforming or 
distorting the metal strip 1 . 
w [0056] Fig. 1 4 is a perspective view showing the con- 
figuration of a guide bending pin used for bending the 
metal strip 1 into a desired configuration in accordance 
with the present invention . Fig. 1 5 is a plan view showing 
the cross-section of the bending pin of Fig. 14. Fig. 16 
« is a perspective view of a first gear with both the bending 
pin and a pin protecting guide. Fig. 17 is a perspective 
view showing the operation of the above bending pin. 
[0057] As shown in Figs. 2, 16 and 17, an opening, 
preferably a circular opening 12, is formed on the table 

20 1 o at a position under the bending block 4. The first gear 
33 with a bearing 32 is rotatably positioned just under 
the opening 1 2, while a second gear 33a with a bearing 
32a is positioned above the opening 12 so as to be op- 
posite to the first gear 33. 

25 [0058] The first and second gears 33 and 33a individ- 
ually have a pin insert hole 33b at a corresponding po- 
sition while the bending pin 31 is movably inserted into 
the pin insert hole 33b of the first gear 33. Of course, 
the pin 31 is also inserted into the pin insert hole 33b of 

30 the second gear 33a, thus being movably held by the 
two gears 33 and 33a at the top and bottom portions. A 
pin guider 29, having both a semicircular cross-section 
and a height corresponding to the width of the metal strip 
1 , is provided at each of the pin insert holes 33b. 

35 The pin guiders 29 guide the vertical movement of the 
bending pin 31 while protecting the pin 31 from being 
unexpectedly bent or broken during a bending process. 
[0059] One or a plurality of the pin insert holes 33b 
and semicircular pin guiders 29 may be provided de- 

40 pending on the number of the bending pin 31 . Since the 
size of the bending pin 31 can be selected in accordance 
to the extent of bending and the width or height of ma- 
terial of the metal strip, the bending can proceed easily. 
There are preferably 2 to 4 bending pins. 

45 [0060] As best seen in Figs. 14 and 15, the bending 
pin 31 has a specifically rounded cross-section or a gen- 
erally semicircular cross-section with opposite side sur- 
faces being convex and concave, respectively. The 
above bending pin 31 is positioned in a way such that 

so the pin 31 comes into contact with the metal strip 1 at 
either of opposite rounded corners between the convex 
and concave surfaces. 

[0061] Two notches 31a are formed along each 
rounded comer of the pin 31. When the pin 31 comes 
55 into contact with the metal strip 1 during a bending proc- 
ess, the two notches 31a are positioned around the up- 
per and lower edges of the metal strip 1 , thus allowing 
the rounded corner to be brought into close contact with 
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the side surface of the metal strip 1 at the intermediate 
portion between the two notches 31a. Therefore, the 
bending pin 31 is free from giving any damage to the 
sharpened edge of the metal strip 1 when the rotating 
pin 31 pushes the metal strip 1 during a bending proc- 
ess. 

[0062] Due to the above notches 31 a, the bending pin 
31 uniformly pushes the metal strip 1 and is easily and 
precisely positioned relative to the strip 1 . 
[0063] Thelowerendofthebendingpin31 isconnect- 
ed to the piston of a cylinder actuator 34 which is fixed 
to the lower end of the first gear 33, so that the pin 31 
is movable upward by the cylinder actuator 34. That is, 
when the pin 31 is operated by the actuator 34, the pin 
31 is projected upward from the opening 12 and is in- 
serted into the pin insert hole 33b of the second gear 
33a. The bending pin 31 is thus firmly held by the two 
gears 33 and 33a. 

[0064] Sometimes, the pin insert hole 33b of the sec- 
ond gear 33a may fail to be precisely aligned with the 
pin insert hole 33b of the first gear 33. In such a case, 
the position of the pin insert hole 33b of the second gear 
33a has to be adjusted and this is easily accomplished 
by appropriately moving a gear box of the second gear 
33a to the front, back, left or right. 
[0065] In order to allow the bending pin 31 to be ro- 
tatable in opposite directions, the first and second gears 
33 and 33a are individually connected to a drive gear 
35 or 35a of the reversible stepping motor 30 through a 
belt. The two gears 33 and 33a are thus rotatable at the 
same speed and at the same time. The above stepping 
motor 30 is provided on the bottom surface of the device 
100 as described above. Of course,-both the motor 30 
and the cylinder actuator 34 are operated under the con- 
trol of a computer. 

[0066] When the metal strip 1 is distributed from the 
strip roil unit through the two guide blocks 2, the bending 
pin 31 is rotated in conjunction with the first and second 
gears 33 and 33a at a position around the bending noz- 
zle 4a of the bending block 4a of the bending block 4, 
thus bending the metal strip 1 into a desired configura- 
tion. When it is necessary to change the bending direc- 
tion of the metal strip 1 , the bending pin 31 moves down- 
ward prior to changing the position of the bending pin 
31 relative to the metal strip 1 . Thereafter, the bending 
pin 31 moves upward so as to come into contact with a 
selected surface of the metai strip 1 . 
[0067] As shown in Fig. 1 6, a plurality of bending pins 
31 are provided so that an appropriate bending pin 31 
in accordance with the bending angle and the width and 
height of the metal strip 1 can be selectively used. That 
is, in order to bend the metal strip 1 from the upper part 
of the bending nozzle 4 into a desired pattern, a first 
bending pin 31 with a suitable size is selected and 
moves vertically on the upper side of the bending nozzle 
4 to conduct a bending process. After the first bending 
pin 31 moves downward, a second bending pin (not 
shown) or a third bending pin (not shown) are selected 
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and operated in the same way as the first bending pin 
31 under the control of the previously set computer pro- 
gram. 

[0068] In such a case, since the bending block 4 is 
5 movably set on the device 100, it is possible to adjust 
the gap (a) between the bending block 4 and the bend- 
ing pin 31 in accordance with the thickness of the metal 
strip 1 . For example, when the metal strip 1 is relatively 
thinner than a reference strip, the bending block 4 
10 moves forward so as to reduce the gap (a) between the 
bending block 4 and the bending pin 31. On the other 
hand, wheh the metal strip 1 is relatively thickerthan the 
reference strip, the bending block 4 moves backward so 
as to enlarge the gap. Such a movement of the bending 
15 block 4 for adjusting the gap(a) may be easily under- 
stood from Figs. 1 8 and 1 9. 

[0069] Fig. 20 is a front view of the device, showing 
both a strip holder and a swing cutter being used for 
holding and cutting the metal strip, respectively. Fig. 21 
is a view showing the operation of both the strip holder 
and the swing cutter. 

[0070] After the metal strip 1 is bent as described 
above, the metal strip 1 is cut into cutting blades by the 
device as follows. 

[0071] The metal strip 1 from the bending process 
continuously moves to the front portion of the table 10. 
In such a case, a swing cutter 43 is moved to a desired 
cutting position where the cutter 43 cuts the metal strip 
1 into cutting blades. The above swing cutter 43, which 
is positioned at the front of the bending block 4, is hinged 
to and rotatably held by the movable carrier 40. The 
above carrier 40 is slidably held by the two vertical guide 
rails 11 at both side edges and is operated in conjunction 
with the first cylinder actuator 41, thus selectively and 
vertically sliding along the two rails 1 1 in opposite direc- 
tions. 

[0072] A removable strip holder 42, used for holding 
the metal strip 1 , is provided at the lower edge of the 
carrier 40. Figs. 23 and 24 are perspective and cross- 
sectioned views of the above strip holder 42, respective- 
ly. 

[0073] The above strip holder 42 consists of two 
blocks, which have the same configuration and form a 
strip holding slit 42a between them when the two blocks 
are integrated into a single body. The above holder 42 
is designed for adjusting the width of the strip holding 
slit 42a in accordance with the thickness of the metal 
strip 1 . 

[0074] That is, the strip holding slit 42a of the holder 
42 is formed between the inside surfaces of the two 
blocks. The inside end or the web of the strip holding slit 
42a is V-shaped, thus firmly holding the sharpened edge 
of the metal strip 1 without giving any damage to the 
sharpened edge of the strip 1 . Both the above strip hold- 
er 42 and the bending block 4 form a set, so that the 
holder 42 is changeable along with the bending block 4. 
[0075] The edge of the mouth of the strip holding slit 
42a is chamfered, so that it is possible to effectively 
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guide the metal strip 1 into the slit 42a without failure 
even when the strip 1 from the bending nozzle 4a fails 
to be precisely aligned with the slit 42a. 
[0076] In such a case, the swing cutter 43 is rotated 
by the second cylinder actuator 44, thus being tempo- s 
rarily held in a cutting process waiting position at a side 
of the strip holder 42 and moves downward along with 
the carrier 40 as shown in Figs. 27A and 27B. In such 
a case, the movable piece 48, which is positioned in the 
front of the slot 45 of the table 10, horizontally moves to 
so as to hold the lower end of the swing cutter 43 in the 
locking slot 47. 

[0077] The swing cutter 43, which is firmly held by the 
locking slot 47 of the movable piece 48, is allowed to 
precisely cut the metal strip 1 . That is, when it is neces- '5 
sary to cut the strip 1 into cutting blades, the movable 
piece 48 is operated by the cylinder actuators, so that 
the piece 48 slides in the guide groove 46 in opposite 
directions with the swing cutter 43 finely and precisely 
cutting the metal strip 1 . Of course, the swing cutter 43 20 
may be moved to the bending process waiting position 
under the control of a proximity or photo sensor, which 
checks the finally bent portion of the metal strip 1 prior 
to outputting a start signal to the cylinder actuator for 
the cutter 43. 25 
[0078] Figs. 25 and 26 are views showing the config- 
uration of the swing cutter 43 of this invention. As shown 
in the drawings, the lower portion of the cutter 43 nar- 
rows in the middle with an inclined cutting surface 43a, 
thus forming a narrow waist. The above cutting surface 30 
43a is inclined at an angle of |J. When the swing cutter 
43.is rotated so as to cut the metal strip 1 , the cutter 43 
primarily comes into contact with the lower portion of the 
metal strip 1 at the cutting surface 43a, so that the cutter 
43 cuts the metal strip 1 from the lowerto the upper edge 35 
of the strip 1 . Therefore, the swing cutter 43 finely and 
perpendicularly cuts the metal strip 1 without failure. 
[0079] That is, when the metal strip 1 is cut from the 
upper to the lower edge by the swing cutter, the strip 1 
is biased downward in the strip holder 42 by the cutting 40 
force of the swing cutter 43, so that the holder 42 fails 
to firmly hold the strip 1 and this allows the strip 1 to be 
unexpectedly and inclinedly cut. Meanwhile, when the 
metal strip 1 is cut from the lower to the upper edge by 
the swing cutter 43 as described above, the strip 1 is *5 
biased upward, thus being more firmly held by the strip 
holder 42 and being finery and perpendicularly cut at one 
time. 

[0080] Fig. 29 is a view showing two or more cutting 
blades, which are produced by the device of this inven- so 
tion and are set on a flat wood block. As shown in the 
drawing, when two or more cutting blades are set on a 
wood block with ends of the blades closely meeting each 
other at right angles, a gap may be formed at the ju nction 
between the cutting blades 1 due to the sharpened edg- ss 
es of the blades 1 . That is, a gap may be formed be- 
tween one end of a blade and the inclined surface of the 
sharpened edge of another blade. Such a gap may re- 



duce the cutting quality of the cutting blade, so that it is 
necessary to remove such a gap from the cutting blades 
set on the wood block. In order to remove such a gap 
from the junction between the cutting blades, a cutting 
blade 1 , of which the end meets the side surface of an- 
other blade 1 , is precisely machined at the end in order 
to form a tip capable of substantially meeting the inclined 
surface of the sharpened edge of the other blade 1 . 
Therefore, any gap is removed from the junctions be- 
tween the cutting blades 1 which are commonly set on 
a wood block. 

Industrial Applicability 

[0081 ] As described above, the present invention pro- 
vides a device for forming a cutting blade for prints. The 
blade forming device of this invention forms cutting 
blades by appropriately bending and cutting a metal 
strip into desired blades through integrated work regard- 
less of a difference in the size of metal strips. The device 
is also provided with changeable jigs, thus being capa- 
ble of forming bridge notches having different intervals 
and configurations. The device has one vertically mov- 
able bending pin and one swing cutter. The bending pin 
is capable of quickly bending a metal strip into a desired 
configuration, while the swing cutter finely and precisely 
cuts the metal strip into cutting blades. 
[0082] Another advantage of this invention resides in 
that the device quickly produces high precision cutting 
blades, thus improving productivity and reducing the 
cost of the cutting blades. 

[0083] Although the preferred embodiments of the 
present invention have been disclosed for illustrative 
purposes, those skilled in the art will appreciate that var- 
ious modifications, additions and substitutions are pos- 
sible, without departing from the scope and spirit of the 
invention as disclosed in the accompanying claims. 



Claims 

1. A method of bending and cutting a metal strip (1) 
into a desired configuration, comprising feeding a 
metal strip from a strip roll unit, guiding the metal 
strip from the strip roll unit through a bridge notch 
forming position and then through a bending nozzle 
(4a) of a bending unit (4) and then to a cutting po- 
sition, forming bridge notches (1 a) in the metal strip 
with a jig (21) at the bridge notch forming position, 
bending the metal strip against the bending nozzle, 
thereafter cutting the bent metal strip with a cutting 
unit at the cutting position, the cutting unit and the 
jig being separate from each other, each of the 
bridge forming notches extending from an edge of 
the metal strip and having a configuration, the 
bridge forming notches being separated from each 
other in succession by an interval, exchanging the 
jig for a different jig to change the interval or the con- 
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figuration of the bridge forming notches upon form- 
ing the bridge forming notches with the different jig. 

2. A method as in claim 1 , wherein the bending arises 

by rotating a bending component (31 ) to a position s 
where the bending component presses the metal 
strip against the bending nozzle. 

3. A method as in claim 1 or claim 2, wherein the feed- 
ing includes rotating one of two rollers (52) of the 10 
strip roll unit, the metal strip being wound around 
each of the two rollers, the rotating being effected 

in a direction that results in unwinding the wound 
strip metal at a constant rate so as to reach the 
bridge notch forming position. 15 

4. A method as in any preceding claim, further com- 
prising forming bending slots (1d) necessary in a 
side surface of the metal strips, the bending of the 
metal strip with the bending unit taking place after 20 
forming the bending slots. 

5. A method as in claim 4, wherein the forming of the 
bending slot is carried out by with a device selected 
from a group consisting of a grinding wheel (72), a 25 
separate cutter and a bite (74). 

6. A method as in any preceding claim, further com- 
prising holding the metal strip during the cutting, the 
cutting being implemented in a direction toward 30 
where the metal strip is being held. 

7. A method as in any preceding claim, wherein the 
forming of the bridge notches arises by punching 
with jigs. 35 

8. A method as in any preceding claim, wherein the 
forming of the bridge notches includes configuring 
each of the bridge notches to have a recessed edge 
and two side edges, the recessed edge extending 40 
between the two side edges, each of the two side 
edges extending from the edge of the metal strip to 

the recessed edge. 

9. A method of bending and cutting a metal strip (1 ) a 45 
desired configuration, comprising feeding a metal 
strip from a strip roll unit, guiding the metal strip from 
the strip roll unit through a bridge notch forming po- 
sition and then through a bending nozzle (4a) of a 
bending unit (4), forming bridge notches (1a) in the so 
metal strip at the bridge notch forming position, 
bending the metal strip at regions to be bent against 

the bending nozzle, thereafter cutting the bent met- 
al strip with a cutting unit, holding the strip metal in 
a strip holding slit (42a) guiding the metal strip from ss 
the bending nozzle to the strip holding slit without 
failure even when the metal strip emerging from the 
bending nozzle fails to be precisely aligned with the 



strip holding slit. 

10. A method as in claim 9 : wherein the guiding arises 
by providing a web of the strip holding slit with a V- 
shape and providing a chamfered edge of a mouth 
of the strip holding slit. 

11. A method of bending and cutting a metal strip (1) 
into a desired configuration, comprising feeding a 
metal strip from a strip roll unit, guiding the metal 
strip from the strip roll unit through a bridge notch 
forming position and then through a bending nozzle 
(4a) of a bending unit (4), forming bridge notches 
(1a) in the metal strip at the bridge notch forming 
position, bending the metal strip at regions to be 
bent against the bending nozzle thereafter cutting 
the bent metal strip with a cutting forming bending 
slots (1 d) as necessary in a side surface of the metal 
strips, the bending of the metal strip with the bend- 
ing unit taking place after forming the bending slots 
forming V-notches on a sharpened edge of the met- 
al strip with a grinding wheel, and selectively oper- 
ating a grinding wheel (72) to form the V-notches or 
the bending slot. 

12. A method of bending and cutting a metal strip (1) 
into a desired configuration, comprising feeding a 
metal strip from a strip roll unit, guiding the metal 
strip from the strip roll unit through a bridge notch 
forming position and then through a bending nozzle 
(4a) of a bending unit (4), forming bridge notches 
(1a) in the metal strip at the bridge notch forming 
position, bending the metal strip at regions to be 
bent against the bending nozzle, thereafter cutting 
the bent metal strip with a cutting unit, pushing two 
jigs (80, 80a) each onto respective opposite side 
surfaces of the metal strip to form two marking slots 
on the metal strip that signify where the metal strip 
is to be bent. 

13. A method of bending and cutting a metal strip into 
a desired configuration, comprising feeding a metal 
strip from a strip roll unit, guiding metal strip from 
the strip roll unit through a bridge notch forming po- 
sition and then through a bending nozzle (4a) of a 
bending unit (4), forming bridge notches (1a) in the 
meta! strip at the bridge notch forming position that 
extend transversely across a side surface of the 
metal strip, bending the metal strip to form a finally 
bent portion of the metal strip against the bending 
nozzle, thereafter cutting the bent metal strip with a 
cutting unit, checking the finally bent portion of the 
metal strip after the bending, signaling after the 
checking is complete, the cutting taking place in re- 
sponse to the signaling. 
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clear (and concise), namely independent claim 1 with claims 2-8 dependent 
thereon. 
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